14/Q2/2096 11:16 +49-2241-9&7544 HARWARDT NEUMANN S. 51/Q3 




#20 r&TivTS 1 8 FEB aUfe 

GKN Driveline Dsutschland GmbK 15th April 2004 

Carl-Legien-Strasse 10 He/bec (20040143) 

63073 Offenbach Q0206BDE1C 



Fixed ball joint with turned track cross--sections 



Claims 



1. A constant velocity joint in the form of a fixed joint "with 
the following characteristics: 

an outer joint part (12) wh»ch comprises a longitudinal 
. axis LI 2 as well as an attachina end and an aoerture- end 
positioned axially opposite one another, and which is 
provided with outer ball tracks (22i, 222); 
an inner joint part (13) which comprises a longitudinal 
axis LI 3 and attaching means for a shaft pointing tovrards 
the aperture end of the outer joint part (12) and which 
is provided with inner ball tracks {22^, 23i) ; 

m 

the outer ball tracks and the inner ball tracks . form CO 



> 

i 
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pairs of tracks (22i, 23i; 22?., 23?.); 

the pairs of tracks each accommodate a torque trans- 
mitting ball (14i, 142); 

each tvfo adjoining pairs of tracks comprise outer ball 
tracks (22i, 22?J whose centre lines are positioned m 
planes (Ei , S2) which extend substantially parallel rela- 
tive to one another, as v;ell as inner ball tracks (23w 
232) whose centre lines are positioned in planes (El', 
E2') which extend substantially parallel relative to one 
another; 

an annular ball cage (16) is positioned between the outer 
joint part (12) and the inner joint part (13) and com- 
prises circumf erentially distributed cage windovrs (17) 
xv'-hich each accommodate the torque trans-mituing balls 
{14-, 14-) of two adjoining pairs of tracks (22i, 23i: 
22,, 23)); 
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in an aligned joint, the centres Ki , Ki of the bails (14-., 
14^) are held by the ball cage (15) in the joint centre 
plane EM and v;han the joint is articulated, they are gui- 
ded onto the angle-bisecting plane between the longitudi- 
nal axe3 LI 2/ L13; 

the track cross-sections of the outer ball tracks (22 w 
222) and of the jLnner ball tracks (23i, 252) of each pair 
of tracks are synumetrical relative to axes of synimetry 
{ESi, ES2) which, together with the planes (El, E2., EV, 
Z2')r form identically sized angles {<pw tPa ) opening in 
opposite directions and each comprise a comraon point ( M, 
MO . 



2. A joint according to claim 1, 



characterised in 



that the track cross-sections of the cuter ball tracks 
{22w 222) and of the inner ball tracks (23^ 23.) of each 
pair of tracks are each symnetrical relative tc radial 
rays (PsSl , RS2) from the longitudinal axes (L12, LI .0 



characterised in 

that the track cross-sections cf the outer ball tracks 
(22i, 22;.) and of the inner ball tracks (23,, 22:) of each 
pair of tracks are each symmetrical relative to straighz 
lines {PSi, PSs) which are positioned in the cross- 
sectional plane and v/hich extend parallel to the radial 
rays (RSI, RS2) from the longitudinal axes L12, L 1 2 



through the ball centres KI , K2 of the torque transmit- ^ 
tina balls (14w of the pair of tracks. ^> 

3, A joint according to claim 1, 
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through the ball centres Kl , K2 of the torque transmit- 
ting balls (14w 1^2) of thG pair of tracks and which in- 
tersect one another in a corimon point M' at a distance 
from the longitudinal axes LI 2, LI 3 . 

4- A joint according to any one of claims 1 to 3, 

characterised in 

that the. ancles Oi , cpa range from Q-3 to 1.3 (po wherein 
2(pG constitutes the centre angle in an aligned joint be- 
tween radial rays {RSI, R32) from the longitudinal axes 
LI 2, LI 3 through the ball centres (Kl , K2) of the balls 
(14w 14i) of two adjoining pairs of tracks (22i, 23i; 
22^, 2 32)- 



5. A joint according to any one of claims 1 to 



/I 



characterised in 



6.- A joint according to any one of claims 1 to 4, 



characterised in 

that the track centre lines (M22) of the outer ball 
tracks (22,, 22?) extend in first planes (El, E2) and ths 



m 
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that the track centre lines (M22) of the outer ball 
tracks (22!, 22:) and of the inner ball tracks (23w 232) 
are positioned in planes (El, E2) \>rhich extend parallel 
relative to one another and parallel relative to the lon- 
gitudinal axes (LI 2, LI 3) of the joint and which extend ^ 
through the ball centres of the balls (14,, Mz) of two 
adjoining pairs of tracks (22i, 23;; 222/ 202) . 
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centre lines (M23) cf the inner ball tracks (23i, 232) 
second planes (El S E2') which are parallel relative to 
one another and extend through the ball centres of the 
balls (14w 142) of two adjoining pairs cf tracks (22w 
23-? 222/ 232) and which are at identical perpendicular 
distances from the joint centre (M) , wherein, together 
XnTith the longitudinal axes (L12, Li3), they form identi- 
cally sized angles of intersection (Yo/ Yc') extending in 
opposite directions, 

7, A joint according to claim 6, 



characterised in 



that the angles of intersection (yo/ Yo') selected in 

such a way that the spatial control angles Co/ ^o' of the 
pairs of tracks at the balls (I4i, 143) have the same va- 
lue irrespective of whether the load turns clockwise or 
anti-clockwise - 



8. A joint according to claim 7, 

m 



characterised in 



that with a centre angle 2-:po between the radial rays 



> 



(RSI, RS2) through the ball centres Kl , K2 of the halls ^ 
(14i, 147) of two adjoining pairs of tracks (22i, 23i; 
222, 23:), the angle of intersection Yo is calculated in 
accordance with the equation Yo = ^0 tancp-o to ensure 
that the spatial control angles are identical regardless 
of whether the load on the joint rotates to clockwise or 
anticlockwise . 
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joint according to any one of claims 



1 to 3, 



characterised in 

that the opening angle (a,, a- ) between the tangents at 
the base lines of two adjoining pairs of tracks (21,. 
23,; 22?., 232) in an aligned joint in the joint centre 
plane EM each open in the sarr.e direction, more particu- 
larly towards the attaching end of the outer ^oint part 
(twin ball joint) . 

10. A joint according to any one of claims 1 to 3, 
characterissd in 

that the opening angle (a,, a, ) between the tangents at 
the track base lines m the joint centre plane (EM) of 
two adjoining pairs of tracks (22,, 23,; 22?., 23z) in an 
aligned joint open in the joint centra plane EM in oppo- 
site directions (counter track joint) . 



11. A joint according to claim 10, 



characterised in 

that the balls (14,, 14?.) of two adjoining pairs cf 
tracks (22,, 23,; 22^, 23) in an aligned joint are posi- 
tioned on different pitch circle radii (PCR) . 

12. A joint according to any one of ciairr.s i to 1i, 
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characterised ir. 
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that the track cross-sections of the outer ball tracks 
(22) and of the inner ball tracks (23) are formed bv pa- 
rabolic or ellipsoidal portions or by pointed arches 
(Gothic arches) which each generate contact with i:he 
balls in tv;o points . 

A joint according to any one of claims 1 to 1 1 , 

characterised in 

that the track cross-sections of the outer ball tracks 
(22) and inner ball rracks (23) are formed by circular 
portions whose centres of curvature are positioned at a 
distance from one another on the respective radial ray 
(RSI, RS2) and, respectively, on the respective straight 
line (PS1 , ?32) extending parallel thereto and that their 
radius of curvature is greater than the ball radius, and 
which circular portions generate contact V7ith the bails 
i'^^^r ^ 4t) in one point. 



